Abstract. We built the square structure model of two-dimensional turbulence experiments, using of PIV measured velocity field and the vortices field of the two-dimensional turbulent and analyzed to obtain an energy spectrum, you can clearly see the double-scaling law characteristic in the energy spectrum, and the turning point of the two-scale cascade area happens to be the energy injected into the experimental system scales.
Introduction
Unpredictability is an essential property of turbulent flows. Turbulence is characterized by a large number of degrees of freedom interacting with nonlinear dynamics. Initially, the study of 2-D turbulence is a simplified model of the traditional turbulence, however, with the progress of research found the problem of two-dimensional turbulence is far from simple one-dimensional reduction [1] , in a sense, it is a question of a new non-linear systems [2] .
Although at small scales flows in the atmosphere and oceans are undeniably 3D, their lateral extent is so much larger than their depth that large-scale motion lies primarily in the plane. Recent studies of atmospheric have also confirmed that with increasing of space scale, the characteristics of atmospheric turbulence transformed into the two-dimensional turbulence [3] .Some scholars believe studying ideal 2-D turbulence can deepen the understanding of turbulence [4] . Currently, research on 2-D turbulence mainly about the evolution of fully developed turbulence in the infinite domain or square, round closed domain. In 1986, Sommeria first conducted research of 2-D turbulence [5] .Professor G.A. Voth of Wesleyan University had studied the particle dynamics in 2-D turbulence [6] , and improved the experimental techniques and analysis methods [7] . Professor N. T. Ouellette of Yale University researched the machine problem by experimental study [8] [9] [10] .
Experiment
We study 2D-turbulence in an electromagnetically driven fluid layer as shown in Fig. 1 .A electric current travels horizontally through a fluid layer that is placed above an array of permanent magnets. The resulting Lorentz forces drive a vortex array flow in the fluid. Used plexiglass tank wall to ensure that the insulation resistance of the device where the solution is energized, and translucent when collecting data and shooting. Tank is rectangular in shape, the size of the inner wall is .The electrolyte sits on top of a glass bottom plate; beneath the glass is a square 11 × 11 grid of neodymium-iron-boron (NdFeB) grade N35 magnets, spaced 20 mm on center. Each magnet is cylindrical, with a diameter of 10 mm, a thickness of 5 mm. The working fluid is a solution of 20% by mass NaCl in water. The Reynolds number is defined as Re=UL/υ , where U is the root mean square fluid velocity, L is the forcing length scale given by the typical magnet spacing, and υ is the kinematic viscosity of the fluid.
Using PIV to get the information of flow field. We seed the flow with small fluorescent particles (Pollen).With a specific gravity of 1.21, these tracer float at the interface between the salty layer and the pure water layer; since this interface does not have a bulk surface tension, there are no long-range forces coupling the particles.
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. a b Fig.1 ), the dotted line is the predicted value of K67 theory for two-dimensional turbulent cascade area scaling law. Can be seen from the figure, the experimental data is consistent with the theoretical prediction of K67, but not identical. The main reason leading to the deviation that the existence of Ekman friction in two-dimensional electromagnetically driven fluid flows, while K67 theoretical analysis did not consider the role of Ekman friction. Therefore, in subsequent studies research group will focus on the impact of Ekman friction to the two-dimensional turbulence scale. a b Fig.2 Velocity and vorticity field. 
Summary
We obtain the velocity field and vorticity field of two-dimensional turbulence by PIV.The energy spectrum can be obtained by analyzing the velocity field, which has the double-scaling law characteristic, and the turning point of the two-scale cascade area happens to be the energy injected into the experimental system scales, however, due to the existence of Ekman friction led to the scaling exponent of two cascade area is not consistent with the K67 theory.
